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(54) Surface mount antenna and communication apparatus including the same 

(57) The invention provides a surface mount 
antenna (10), comprising: a substrate (2) made of at 
least one of a dielectric material and a magnetic mate- 
rial, said substrate (2) having a substantially rectangular 
prism shape and including a first major surface (2a) and 
a second major surface (2b); a ground electrode (3) dis- 
posed on said first major surface (2a) of said substrate 

(2) ; a radiation electrode (4) having a strip shape dis- 
posed at least on said second major surface (2b) of said 
substrate (2); a feeding electrode (5) disposed on at 
least one surface of said substrate (2); and said radia- 
tion electrode (4) including an open end portion (4a) 
and a plurality of grounded end portions (4a, 4c). said 
open end portion (4a) being arranged close to said Fig. 1 
feeding electrode (5) with a gap therebetween on said 
substrate (2), and said plurality of grounded end por- 
tions (4b, 4c) being connected to said ground electrode 

(3) on different portions of the substrate (2). respec- 
tively. 

The above described antenna has an enhanced 
gain without changes in size. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Industrial Field of the Invention 

[0001] The present invention relates to a surface 
mount antenna and a communication apparatus includ- 
ing the same. 

2. Description of the Related Art 

[0002] Fig. 4 shows a conventional surface mount 
antenna. The basic configuration of the surface antenna 
is stated in Japanese Unexamined Patent Publication 
No. 9-098015. In the surface mount antenna 1 shown in 
FIG. 4, a ground electrode 3 is provided on a first major 
surface 2a of a substrate 2 made of a dielectric such as 
a ceramic, a resin, and the like, having a substantially 
rectangular prism shape. A strip radiation electrode 4 is 
provided on a second surface 2b. A feeding electrode 5 
is provided on the first major surface 2a. turning to and 
elongating on one end surface of the substrate 2. The 
radiation electrode 4 is provided on substantially the 
entire surface of the second major surface 2b of the 
substrate 2, in a straight strip shape. In one end of the 
radiation electrode 4, an open end portion 4a is so pro- 
vided as to extend and turn to the end surface in which 
the feeding electrode 5 is provided, till it is close to the 
feeding electrode 5 through a gap 6. In the other end of 
the radiation electrode 4, a grounded end portion 4b is 
so provided as to extend and turn to and on the end sur- 
face of the substrate 2 in which the feeding electrode 5 
is provided, till it gets into contact with the ground elec- 
trode 3. 

[0003] With the above configuration of the surface 
mount antenna 1 , a high frequency signal, inputted into 
the feeding electrode 5. is transmitted to the radiation 
electrode 4 through a static capacitance produced in the 
gap 6 between the open end portion 4a of the radiation 
electrode 4 and the feeding electrode 5. The radiation 
electrode 4 of which one end is open and the other end 
is short-circuited, having a length of about X/4 becomes 
resonant as a microstrip line resonator. With the reso- 
nance, a part of an electric field energy generated 
between the radiation electrode 4 and the ground elec- 
trode 3 is radiated into space. Thus, the surface mount 
antenna 1 acts as an antenna. In FIG 4. J 1 designates 
an electric current flowing in the radiation electrode 4. 
[0004] In a microstrip line resonator with a length of 
about U4 such as the surface mount antenna 1 . a cur- 
rent flowing there is maximum in the grounded end por- 
tion 4b. The grounded end portion 4b is so provided as 
to be narrow in width, as compared with the other part 
of the radiation electrode 4. Therefore, the current den- 
sity in the grounded end portion 4b is higher than the 
other part of the radiation electrode 4. Accordingly, the 
conductor loss of the radiation electrode 4 is maximum 


in the grounded end portion 4b. 
[0005] FIG. 5 is a side view showing the end surface 
of the surface mount antenna 1 where the feeding elec- 
trode 5. the open end portion 4a of the radiation elec- 

5 trode 4, and the grounded end portion 4b are provided. 
As shown in FIG. 5, the current J1 flows in the grounded 
end portion 4b of the radiation electrode 4, concentrat- 
edly in the side of the grounded end portion 4b which is 
relatively near to the open end portion 4a, since the cur- 

w rent J1 has a tendency to flow from the feeding elec- 
trode 5 to the ground electrode 3 a shortest distance, 
due to its electromagnetic characteristics. 
[0006] As described above, the maximum current 
flowing in the radiation electrode 4 is concentrated in 

75 the side of the narrow grounded end portion 4b which is 
relatively near to the open end portion 4a. Therefore, 
the conductor loss in the above-mentioned side of the 
grounded end portion 4b is high, which causes the 
antenna gain to decrease. 

20 [0007] It is thinkable that the width of the grounded 
end portion 4b is widened as measures for reducing the 
conductor loss. Even if the grounded end portion 4b is 
widened, a current flows concentratedly in the side of 
the grounded end portion 4b which is relatively close to 

25 the open end portion 4a. Accordingly, the antenna gain 
can not be improved. By widening the grounded end 
portion 4b of the radiation electrode 4, the distance 
between the grounded end portion 4b and the open end 
portion 4a becomes short. That is, the substantial 

30 length of the radiation electrode is shortened, causing 
the resonance frequency to increase. In order to restore 
the resonance frequency, it is necessary to lengthening 
the substrate 2 and the radiation electrode 4. 

35 SUMMARY OF THE INVENTION 

[0008] Preferred embodiments of the present inven- 
tion is provided to overcome the above described prob- 
lems, and provide a surface mount antenna of which the 
40 antenna gain can be enhanced without changes in the 
size of the antenna, and a communication apparatus 
including the same. 

[0009] The preferred embodiment of the present 
invention provides a surface mount antenna, compris- 

45 ing: a substrate made of at least one of a dielectric 
material and a magnetic material, said substrate having 
a substantially rectangular prism shape and including a 
first major surface and a second major surface; a 
ground electrode disposed on said first major surface of 

so said substrate; a radiation electrode having a strip 
shape disposed at least on said second major surface 
of said substrate; a feeding electrode disposed on at 
least one surface of said substrate; and said radiation 
electrode including an open end portion and a plurality 

55 of grounded end portions, said open end portion being 
arranged close to said feeding electrode with a gap 
therebetween on said substrate, and said plurality of 
grounded end portions being connected to said ground 
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electrode on different portions of the substrate, respec- 
tively. 

[001 0] In the above described surface mount antenna, 
said plurality of grounded end portions may be con- 
nected to said ground electrode on different end sur- 5 
faces of the substrate, respectively. 
[0011] The preferred embodiment of the present 
invention provides a communication apparatus includ- 
ing the above described surface mount antenna. 
[0012] According to the above described surface 10 
mount antenna, a plurality of branched grounded end 
portions are so provided in the other end of the radiation 
electrode as to elongate on the different end surfaces of 
the substrate to be connected to the ground electrode, 
respectively. Accordingly, a current flowing in the is 
respective grounded end portions of the radiation elec- 
trode is reduced with the current density and the con- 
ductor loss. Thereby, the antenna gain of the surface 
mount antenna can be improved without changes in the 
size of the antenna. 20 
[001 3] And. according to the above described commu- 
nication apparatus, the communication quality can be 
enhanced, and the expense of the communication 
apparatus excepting the antenna can be saved. 
[0014] Other features and advantages of the present 25 
invention will become apparent from the following 
description of preferred embodiments of the invention 
which refers to the accompanying drawings, wherein 
like reference numerals indicate like elements to avoid 
duplicative description. 20 

BRIEF DESCRIPTION OF DRAWINGS 

[0015] 

FIG. 1 is a perspective view of a surface mount 
antenna according to a preferred embodiment of 
the present invention. 

FIG. 2 is a perspective view of a surface mount 
antenna according to another preferred embodi- 
ment of the present invention. 
FIG. 3 is a perspective view of a communication 
apparatus according to a preferred embodiment of 
the present invention. 

FIG. 4 is a perspective view of a conventional sur- 
face mount antenna. 

FIG. 5 is a side view of a grounded end portion of 
the conventional surface mount antenna, in which a 
current distribution is illustrated. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 6] FIG. 1 shows a surface mount antenna accord- 
ing to a preferred embodiment of the present invention. 
In FIG. 1 . two branched -portions as grounded end por- 
tions 4b, 4c are so provided in the other end of the radi- 
ation electrode 4 of the surface mount antenna 10 as to 


elongate on the opposite end surfaces of the substrate 
and be connected to the ground electrode 3. respec- 
tively. In FIG. 1, J2 designates an electric current flow- 
ing in the radiation electrode 4. 

[001 7] As described above, the branched grounded 
end portions 4b, 4c of the radiation electrode 4 are pro- 
vided on the two opposite end surfaces of the substrate 
2. A current, though it conventionally flows only through 
the grounded end portion 4b, is divided and flows 
through both of the grounded end portion 4b, 4c. The 
current density in the respective grounded end portions 
becomes about half as compared with the case of the 
current flowing through only one grounded end portion. 
Thus, the conductor loss in the respective grounded end 
portions 4b, 4c is reduced, and the antenna gain of the 
surface mount antenna 10 is improved. In addition, the 
grounded end portion 4b of the surface mount antenna 
1 0 is in the same position as that of the surface mount 
antenna 1 , and the grounded end portion 4c is provided 
in the opposite position to the grounded end portion 4b. 
Thus, the distances between the open end portion 4a 
and the grounded end portion 4b and between the open 
end portion 4a and the grounded end portion 4c are : . 
prevented from becoming short. Thus, even though the 
surface mount antenna 10 has the same size as the ^ 
conventional surface mount antenna 1. the resonance 
frequency can be prevented from changing significantly. ► • -> 
[0018] FIG. 2 shows a surface mount antenna accord- . ? 
ing to another preferred embodiment of the present 
invention. As shown in FIG. 2. three branched portions . « ... 
as grounded end portions 4b, 4c. and 4d are so pro- 
vided in the other end of the radiation electrode 4 of the . L r 
surface mount antenna 20 as to elongate on three differ- 
ent end surfaces of the substrate 2 to be connected to 
the ground electrode 3. In FIG. 2. J3 designates an 
electric current flowing through the radiation electrode 
4. 

[0019] In the surface mount antenna 20 as described 
above, by branching the grounded end of the radiation 
electrode 4 into three portions 4b, 4c. and 4d, currents 
flowing in the respective end portions 4b. 4c. and 4d can 
be more decreased as compared with the case of the 
surface mount antenna 10 as shown in FIG. 1, and 
thereby, the conductor loss can be further reduced. The 
antenna gain is enhanced. 

[0020] As a result of the experiment, it was shown that 
in the case of the substrates having the same size, the 
surface mount antenna 10, 20 had antenna gains 
enhanced by 0.2 dB. 0.7 dB as compared with the sur- 
face mount antenna 1 , respectively. Thus, the improve- 
ment of the antenna gain has been confirmed. 
[0021] In the above -described respective embodi- 
ments, the radiation electrode is provided in a wide 
straight shape. However, the radiation electrode may 
have another shape such as a Lgletter shape. U-letter 
shape, a meander shape, or the like. In the above- 
described embodiments, the substrate of the surface 
mount antenna is made of a dielectric. However, for the 
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substrate, magnetic material such as ferrite and the like 
may be used. 

[0022] Fig. 3 shows a communication equipment 
including the surface mount antenna 10 of the present 
invention. As regards a communication apparatus 30 5 
shown in FIG. 3, a mounting substrate 32 is provided in 
a case 31. On the mounting substrate 32, a ground 
electrode 33 and a feeding line 34 are provided. The 
surface mount antenna 10 is mounted in a corner of the 
mounting substrate 32. The feeding terminal (not w 
shown) of the surface mount antenna 1 0 is connected to 
the feeding line 34 of the mounting substrate 32. The 
feeding line 34 is connected to a transmitting circuit 36 
and a receiving circuit 37 provided on the mounting sub- 
strate 32, through a change-over circuit 35 provided on 75 
the mounting substrate 32. 

[0023] As seen in the above description, the commu- 
nication apparatus 30, using the surface mount antenna 
10. has an improved antenna gain. Accordingly, the 
communication apparatus 30 has high anti-noise prop- 20 
erties, and communication can be achieved on a low 
signal level. That is, the communication quality is 
enhanced. On the other hand, specifications of NF 
(noise factor) of a filter and a mixer, and the C/N ratio 
(noise ratio) of an oscillator in the communication appa- 25 
ratus may be slacked in consideration of the improved 
gain. Thus, the cost of components except the antenna 
can be lowered. Thus, the total expense of the commu- 
nication apparatus 30 can be saved. 

[0024] In the embodiment as shown in FIG. 3, the 30 
communication apparatus 30 is constructed by using 
the surface mount antenna 10 as shown in FIG. 1. The 
communication apparatus provided configured by using 
the surface mount antenna 20 as shown in FIG. 2 
presents the same operation/working- effect as one con- 35 
taining the surface mount antenna 10. 
[0025] While the invention has been particularly 
shown and described with reference to preferred 
embodiments thereof, it will be understood by those 
skilled in the art that the forgoing and other changes in 40 
form and details may be made therein without departing 
from the spirit of the invention. 

Claims 

45 

1 . A surface mount antenna (1 0, 20), comprising: 
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one surface of said substrate (2); and 
said radiation electrode (4) including an open 
end portion (4a) and a plurality of grounded 
end portions (4b, 4c), said open end portion 
(4a) being arranged close to said feeding elec- 
trode (5) with a gap therebetween on said sub- 
strate (2), and said plurality of grounded end 
portions (4b. 4c) being connected to said 
ground electrode (3) on different portions of the 
substrate (2), respectively. 

2. The surface mount antenna (10, 20) according to 
Claim 1 , wherein said plurality of grounded end por- 
tions (4b, 4c) are connected to said ground elec- 
trode (3) on different end surfaces of the substrate, 
respectively. 

3. A communication apparatus (30) including the sur- 
face mount antenna of Claim 1 . 

4. A communication apparatus (30) including the sur- 
face mount antenna of Claim 2. 


a substrate (2) made of at least one of a dielec- 
tric material and a magnetic material, said sub- 
strate having a substantially rectangular prism so 
shape and including a first major surface (2a) 
and a second major surface (2b); 
a ground electrode disposed on said first major 
surface (2a) of said substrate (2); 
a radiation electrode (4) having a strip shape 55 
disposed at least on said second major surface 
(2b) of said substrate (2); 
a feeding electrode (5) disposed on at least 
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